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The purpose of this study was to examine the relationships between measure-
ments of lumbar lordosis, pelvic tilt, and abdominal muscle performance during
normal standing. In addition, the reliability of the measurements used in this
study was examined. Measurements of lumbar lordosis, pelvic tilt, and abdominal
muscle performance were taken of 31 healthy adults aged 20 to 33 years. Each
measurement was taken twice, and the measurements were shown to be reliable.
The Spearman’s rho correlation of the abdominal muscle performance measure-
ments with pelvic tilt was .18 and with lordosis was .06. The Pearson product-
moment correlation of lordosis with pelvic tilt was .32. The results indicate that
lumbar lordosis, pelvic tilt, and abdominal muscle function during normal standing
are not related. This study demonstrates the need for a reexamination of clinical
practices based on assumed relationships of abdominal muscle performance,

pelvic tilt, and lordosis.
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Much of the clinical literature suggests that lumbar lordosis,
pelvic tilt, and abdominal muscle function are related to each
other.'™ Kendall and McCreary state that “in the erect posi-
tion, weakness of [the rectus abdominis] muscle permits an
anterior pelvic tilt and a lordotic posture [increased anterior
convexity of the lumbar spine].”! ®¥ Apparently, this con-
cept is based on their understanding of the anatomy of the
abdominal muscles and on the effect they hypothesize these
muscles to have on lordosis. Experimental evidence, however,
demonstrating the relationship of abdominal muscle
“strength” (function), lordosis, and pelvic tilt has not been
published.

The abdominal muscles can tilt the pelvis posteriorly.®
When subjects perform a posterior pelvic tilt in the standing
position, a concurrent decrease occurs in depth of lumbar
lordosis.® In view of these observations, one could argue
logically that during normal standing the degree of pelvic tilt
is related to the depth of lumbar lordosis and that both are
related to abdominal muscle function.

Despite the studies reviewed, no evidence exists that the
ability of the abdominal muscles to contract actively and to
hold that contraction against resistance relates to what occurs
during normal relaxed standing. An important question re-
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garding clinical practice is whether we can assume, because a
relationship exists between movement of the pelvis and move-
ment of the lumbar spine, that the position of one can be
predicted by the position of the other. Kendall and McCreary
appear to believe that this prediction is valid for subjects in a
relaxed standing posture.’

The purpose of our study was to correlate a clinically used
measurement of abdominal muscle function, an index of
lumbar lordosis, and a measurement of pelvic tilt in healthy
subjects. In addition, to ensure that we could make valid
conclusions from our data, we assessed the reliability of the
measurements used in this study.

METHODS

Subjects

The subjects were 31 healthy physical therapy students, 23
women and 8 men, between the ages of 20 and 33 years, with
a mean age of 23.9 years (s = 3.8 years). We do not believe
the subjects’ knowledge of muscle testing and of principles of
kinesiology could have influenced our results because the
proposed relationship among degree of lordosis, degree of
pelvic tilt, and function of the abdominal muscles is based on
a mechanical principle that is presumed to be universal and
not dependent on learning,

Subjects were excluded from the study if they had acute or
chronic back pain or a scoliosis of greater than 15 degrees, as
determined by visual examination by the first investigator
(M.L.W.). These exclusions were made because these factors
could have caused postural abnormalities that might have
interfered with relationships that might exist otherwise among
the areas of study. Although several potential subjects were
excluded because of the presence of low back pain, we did
not need to reject any subjects because of scoliosis.

PHYSICAL THERAPY






